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(54) METHOD FOR HIERARCHICAL LAYOUT AND RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
hierarchical layout and a recording medium enabling 
optimization of chip layout by reducing the area of wiring 
path with change of a floor plan graph. 
SOLUTION: A method for hierarchical layout using a 
computer program includes Step 2 wherein connection 
information between blocks of a logic circuit is prepared 
in a machine-readable form, Step 4 wherein a layout is 
designed on the basis of the connection information, and 
Step 6 wherein the relative configuration of the blocks in 
the layout is changed in accordance with the specified 
reference for reducing the area of wiring path and the 
configuration and shapes of the blocks are optimized on 
the basis of the changed relative configuration of the 
blocks. In Step 4, either a floor plan design or a detailed 
design may be performed. 
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<^a« 9 M8S i: >' n T 7*7 >'S:Kf^■t-S 7^ 7" 

^■^tf. !**3ll~3<??V^-ftt*McfEttroiitS6<)U-i'r 

(ox^-iT^v^mm^x^^T^ Yi3^^m\<^x'^fib-f 

i:l«-3^^r:^^ yi^mmt^^ y i^nmt ^mmit-t^ 

(0 0 0 1 1 
[0 0 0 2] 

-r^tzLi^iza. ^yymm^X'^?>fin^b^<-r^:it 

'f'yy'mm^nm-ti>ox.x. i'^r<> hm<oss.m 
[0 0 0 31 ±m.W£^^(o u^T^h ^mn-r?imz 

:zco:fjmi^i^(om^iz^^^x^y:;^±i^(D\^4T ^ hm. 
[0 004] ( 1 ) ±{4PiS;i^ bT&Pgg'^ h y 7"^ 
(2) T{4pg»*^?>±ffiPgS--^>AT-;/7°{cP*fflU- 

c yi^^f--y:f±\cif(Oj:oiiCS.m.-tHi-£. ^^-yy^m 
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^^7)^?rEli^x 't(D^^yy'\^4r^ h^'^^^^ii^x^h 

[0 0 0 51 Pffl WT[> h^tfi:!^. ±fB (1) (0-7 

[0 0 0 6] pggfi^U-fT'? ^*•ffi^c4^V^T. 

[0 0 0 7] r 5 LfcU-r T ^7 h ^5 5 x.T:M£^ 

f+(^ A;^ ^ ^ ^ a :y (o?p^i^^*^i- ^ ^.^.x*{^ ^ 

tir^7>i:^7 7±(Dm(D^mxmt>:^th^o S^oT. 
C2 r > ^ ^ :7 jg-rtt ia^SIfS M ^ 

So 

[0 0 0 8] y^Tyy^m^-mcyury^i^^yy 

rvL S I {c*3{t'5:7nT:7'^ V:=.>'^/(COl^TJ 
(mm-^m. te*^feft. I^B^t. »Ff^.^. tt^M 

m^^. ^m-S»{fc:46-2. 1989.2.20, pp. 9-16) ^^^fc 

mmit-r s r t -e^ 5/ :/sas:/h ^ < -r s 1 -^<d^^^ 

[0 0 0 9] 112 etc:. c^o*&(cioU^-c^ffl^tLS:7 
^Tzryi^^yyto—m^m-^o [ll2 6^#fiaLT. ^ 
:y 7 075MoC>^tg:/a :y ^ 1 7 2. 17 4. 17 
eSU^l 7 8^-&AyT'V^S^3CO<!r rc7)ifiB^:7nT 
:7'^:/^^:7 1 8 0J;iJ:oT^7^/HkUrv^So 112 6 
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^T. :i(D±t^{z&-5\^^X'yrnyy7(o§iS:tm^t^ 

[0 0 10] r(7)t¥*ft^|fT5l*^nfc:PS«i>i«lS#)« 
^112 7:S:#BBLTtft0Ji-5o ^T. l-^T^ h^'^lsb 

ytiTzfyxomf^rr^^^ (S4)o 

[0 0 11] :7nr:7^^>(7)^f+c7)p^Ji7jfefO^:}oi9T 

So ytiy^m(D^mvmm^mn\^. ymry" 
y>^^^yy(o^m{c^mm^(D±^^^mmx^. 

[0 0 12] y^nr:/^ v^ff(7)^T^. mmi^^T^ 

hmi (SB) ^tr/^Po f¥^l/-rr ^ hl^f+S 8(iT 
i^Lmmy^ y^[^(Dm&EE.m (S12) 

(SI 4) t^^A^X^^^o 
[0 0 13]^^(C. r(7)J: 9(-LT*i6^tLfclx^r 
^ V-^y^^ — (S 1 0) . iBM^I^T^ 

So 

[0 0 14] 

y'^T'fyly^^yyt^^^^f\.X\^^Z. 
^ ?r ttjffi <^ L T ^ u :y ^ iag <!r i: ^mMVct S 

30 f C J; 19 ^ :y 'f^W^(D'^m ^ Sa^bi" S <t T t V 
^S^c:7^T:/7>-^/^>'e^^c{cPp^M:^5fen«. ^mx»> 

M^mxi±'tri^^^-^mx^j:\,^t\^^o?sm^^^h^o 
ttit^ ^mm^<r)tii^(Dmm^mm-r^r.t7!)^x^^'^ 
[0 0 15] '^ti^:^{:i:^^mitmmmm.^.^nm'r^ 

fzi^liZ/j:^tifzh<OXh<:^X. t(D^^ti-^t:^^it 
aT(D[^mxh^o 
40 [0 0 1 6] fS^^i {c:tE«cO^0.^o@6tf(i. yuT^ 
y^y^yy S f^^^^M LTia^@S§cofca60®«^BiJ® 

So 

[0 0 17] fS*^2tClBttcO^0Joe6^fi. fS^JSl 
y^S^mtyu 5/^B#^i:Sr#SCi:;55T*#SPggWu 
[0018] If 3 [^ie«cC7)^?^c7) g fg^:^ 2 

50 {cmm(o^m<DBmcM^. y^y^(D^M^S(Dm^ 
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[0 0 19] %my^A\zmML(r>^m(onm\^. fS*^l 
[0 0 2 0] mi^m^\z.tm.<r>mm<onm\±^ m^mi 

ht^x^^v^m^^^T^ h^&^m^-t^zf^^^yM. 

[0 0 2 2] 

^m\^^xmmm(Dy'xjry^^^tj^^m^i^^yy(Du^ 

h^rf^j:omm&oi^^T^ h:fyi^x^^x. mmm 

mm'^mtg:m^xmm'r^y^y-y'::^t. ^mmm\^m-5 
m^nm-r^tii!b(DmM(Dmmi^^^i^<>x. u^t^v\z. 

[0 0 2 3] ft*3Sl (ctfimco^0J{-#.'5Pgii6^u^r 

hx^tmmm^(Dtii^(o^m:^mi^^ti^ wr^^h^ 
mmit-t^^ti^^x^ho 

[0 0 2 41 m^m2{ztm(Dmmi>^m^^m^i^4T 
^h:^m'±. m^mi{zmm(Dmm(ommzm:^x. * 
mit't^^y'yy'n. :/tzy^<D^m^MSd.m^^^-r 

^^nMmm^(omm(D-:fuy^(on 

^(owMm^^^'^-t^y^y'y^t. WM-^mmt-m-x 
xhht ^ ntcw.mm.i^commcoy^ y ^ <dv^^wi 
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t\z^^X'^}sbhfi^^y^(D^m^Vc^'t^y^y'yy^ 

t. m%tm^tifz^y':fmnt^mA^\^x^^km'&^ 
fi^^x\ w.m^^^^i^-t^y^'Ty-:^. wm-^mmt^ 
m^m^mm^^^'^-t^y^'ry^^ ^yy^trnt. y^ 

mm'r^y^y^yy^m^M't:^'ryyt. mK)M-ry^ 

y'^y^mvtt^Mmiti-'^rri^ hti.xmti'i-^ 

[0 0 2 5] tmm2{cmm(Dmm{z^.^mm^i^^T 

^(D^mm:^^^^^^ri^^ mwi^(DmMsm{zv^-:>x 

20 ^ti^o ^UT. ^yy'(Dmm:^^m4-mx»)^ t¥m^ 

ti^^x:znh^m:^m^M^ix. mA-immhtitim 

Axt(Dt^(DU4r^ h^^^tti^^ti^(OX\ m^^iz 
mmt ^tifzy^tiy^ iBg tyny^ ^^^^ t^n^^t 

[0 0 2 6] m^m 3 (cte«c<7)^0j{c#.6Pg^6^ u-r r 
'i^ li*«2{cfB«cco^9Jco«j55(i{cJpx.T. m 

m^m&^^^m±mmmi^^^'^-t^y^Ty'y'i'i. 
^^:^juy<y.±<Dsmmm(o^^\c<:>\^^x^ mmEmm 

30 y:rt^ :itihM^(D:ij\^m:ini.xm^<omm^m^ 
yy't^^t^^txh^o 

[0 0 2 7] m>km3\zmm.(Dmm{c^.^^m^i^-^T 
^ h:^mzj:tm^ nmmmcommcozfuy^cDnMm 
m:^mx,^:Lt{cx^. mmEmmm^zion^MEmcofz 

mzioi,-f^^eim(D:)jmmcx<^x^mx^^o m^ii^ 

^mm^^<ii^^mtir^<Dx\ mM^m^Wi^<D:^mi 

mm(D:fj[t]^(Dm^t{^x'^i^:5^t^>x^^^ z(Dm 
mz^^y'xj y^(DmMMm(Dm^\zx^sEmm^<om 
mcDi^m^wmx^^^ 

mcmx.x. i^4r^hmu^n^j:oy'ryyit. 
50 ry^ooKMi. :/ay^mikk. yi^mmm^^ 
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[0 0 2 91 tmm4{ctm(Dmm{cgf,^^m^i^^T 

[0 0 3 0] lS*JS5i;itS«c(7)^PJ{C>PF>5|5g®6^l/^T 

[0 0 3 1] m^m5\z^m<omm\cgh:5f^m^i^^T 
[0 0 3 2] tmm6{:imm(Dmm\^w^^tmmmt.. 

^^^^ A L t (OT-fo 5o 

[0 0 3 3] fi3ft3S6(Ciett(OMPJtC^5tB^j^«s:{;iJ: 
[0 0 3 4] 

[0 0 3 5] mm(orm i ] ei i tc, *^^p>^sr^$i 

nfcit*A;^iSS4 4. ^|fPI5lt3gg4 6. ^^igg4 

s^U^^/Jf^^T^^v-^/^Bso^Sr^tPo ^^A;^?i£M 
4 4^ Lr(i:0iJ^(^=^-7K- K;65ffl^/^e.tL5o ^SPtStS 
ass 4 6 h LTfl.. 'B^'Jx.tf@^x'^^>5^. l/^i^://!^ 

T'>r^^/^t*;65fflv^^^^So **i^g4 8 ^ LTfi. v^ 

;^T'fo^75^ *^^gg4 8±(7)fe5 1 .^.(^ffin^ji^-r 
a :i i: # 6 B T-fo tt ^'o J: 9 1 J; I \ 

[0 0 3 6] 112(C, ^-^^^^4 OOi^^a^^i-o [112 

tc^i-v^;^7^A4 oji. u-fr ^7 h^i+sge4 2^t/^ 
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5 2ir. i:^A;^^ffli: LT(^^-^- K4 4 i:. 
^-T^^^^^^y^Bi LT(7)'^^;^ 5 Oi. ^^iggc^LT 
COCRT (Cathode Ray Tube) i: ^^g-A/Tf V^5o 
5 2(i, CD — ROM (Compact Disc Read-Only Memor 
y) K^-ry5 6<h. :7 5 4(7) 

[0 0 3 7] HI 1 (^^•r^1^??|5fei*SgB4 6 (i, WTf-ili 

^rfe ^ HJS-r 5 *!5 CO =1 >- e ^ — ^ >^ n ^ A 

[0 0 3 8] gS{::a!-<fc:J:9{'ii/-rT^ M^I+3^B4 2 
g flsifi V ^ t:>&^ ^ :n 1:' - ^ {C J: o ^ tbfc^a-X? 

20 [0 0 3 9] mSfCl. :*:ig^P^JC>^6;lbr|fe:^ll!ai-5fc: 

(S4) (om^. y^m^mtm^t^m 
m(D^m^tm2 7{z^^h(Dtmmx$>^(Dx% :i^x 
[004 0] MM(omM 1 xu. y n r ^^(omf^ 

m (S4) T*#?>ix/ctf«7!)S. ;^7^5/>^S 6-^C0A;'3^ 

LT-^;t^tl^o WT. :^7^:y:/S 4£7):7nir:/^>'(^ 
30 ^f+4n,MiCOV^T|gl4^#BSbT!ftP^-r'5o [il4^#BS 

LT. roiil4{c::^$tbS:^ffifi. gE(-ai-<;rc«^5l5S^ff 

x\ {^h-^^(D:}j^xmmy^ yi>(D§mi:^^'t^o ^ 

(c;:^^y:7^S 2 4T% y^(Oy x:i y^MV^^}^^ 

■r^o f^^^^Xy^'ry^S 2 ex\ rtOi 9f-LT^*^ 
ixfc:/u y^(DmW:i:mikt{cMJt>'r^ytiTy^>^ 

yy^±fi^-r^o ^mi^y^ yi^(DmMnm^^^-r^ 

-^5 (S2 8) „ ^9 LT^ae>tLfciB;^ffli§£<D:^c#$ 
40 :7nr:/^ V^^:7(7)^i22tC§i)^T'5 (S3 0) „ 

*^{-. Ei^m^(7:>^^^{^^i^<^xyx^ y^(Dwm^m 
m<Dm^^rf^j:\^\ y^Tzf^yi^wtn^^T-r^ (S3 

2) o 

[0 0 4 1 ] 13 5 lll3JC^-^;:^'7^.;/:/S 6 0:7n — 
(S4) T'#btL/ct»#T*fcoX. A^^fi^tCfi. 

':f^y^(owMBLxm^. y^(om^iim. a^wc 
[0 0 4 2] m^^mmi^x-i-r. y^-yy^s 4 2x\ 

50 y^(Dm^tMmt/)^-^^hth^t. y'^yi^(Dim 
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^T-fy^^^^yy^^^-t^^mX. 0«Jx.(i "Routing 
Region Definition and Ordering Scheme for Building 
-Block Layout" (W. M. Dai, T. Asano, E. S. Kuh, IE 
EE Transactions on Comuter-Aided Design, Vol. CAD- 
4, No. 3, July 1985) fCg3?j^^tLitirj£^1^ffl-rtt{i J: 

[0 04 3] r(D>'aTy^>'>/^:7:^ ^^Zfriy^i^^ 

[0 0 4 4] ^ fe.{c:r<7)i:^, ytiTzfyiy^yy^cM 
m^y^ ^yi^ 6 0. 6 2. 6 4.S.D^6 6;6^[il6t;i;^^tt 

[O 0 4 5] [19 (A) ~ (D) +^^^^7)]S.^.^ 
[0 0 4 61 SU^igs^^fiSLT. ><.7^>;/:/S 4 AX\ 

[0 0 4 7] mi o^^mi.xyar^yi^^'yy 8 0 

lB(Dzft2 S 2^ 84, 86. 88. 90. 9 
2. 9 4. 9 6. 9 8. 1 0 0 St>* 1 0 2 ^'g'AyT-V^ 

mM^mi o<^#iaJt{c«7J^$nTv^^, 

[ 0 0 4 8 ] EI 1 0 (C:^-r0»JT'(i. e&t^SlSOaT* 
[0049] 5-A- 1 0-E-9-G-8-H-5 

[0 0 5 0] :icO^?U±lCfc6y^ci 5/>:^?f$t^;^iS/>LT't> 
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So 

[0 0 5 1 ] ^ y T-^;5;y^^^';^^^^m-r5:*rffi^ LT 

[0 0 5 2] St>*lll5^#fiSbT. MI/^T;^7^5/:7^S 4 

10 ex\ ^ y y^^;^y^/^;^±oifiafii^(7)9'^^ ^OJ^H 
[0 0 5 3] ^-f. ^ ^)'r>i1o;\^y<y.AL(D't^X(DW^m 

20 [0 0 5 4] y'^yi^v^mm(om^{cj:^mmmi&<D 

nmMn^mm(Dmmxit9:(D X b lt^^^^o * 

-r> Ell 1 (a) id^^tt^ J: -yviTzTyly^^y 
<bi^-^o -^timi 1 (b) 

[0 0 5 5]lllll (a) iC:^$:tL'5*¥ia^»5::/ci 
yi^^MW,m::^^hmil (b) (c^^nS^MS^^^i 

1 2{c^i-i 5ii«9 75^#^6>ix^o ::tie> 1 5ii«9coia 
H^^^ — ;^^^^^ Ell 2(0^m (a) (o) <7);fe{M 

40 iizm^xo^^Hi.tiMmy<^->'itmm.mmm&^x:i 

[0 0 5 6] $eoT. 7K¥iaa®^i>^n3o,>^^:i^igg;^ 
50 ej) li. me r'ej^mhmf^(0^mi:m^^o :i ^ 



X^m e i^fiH 1 1 
[0 0 5 7] 
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(a) \Z7r 



'BtoV 



w(e2.e3) + w(e3.e4) + w(e2.e3.e4) 
- w(el.e3) - w(e3.e5) - w(el.e3.e5) ... (1) 



[0 0 5 8] f^rrT\ iZZei^ Tii^j Smtit. 
^V^9o w (e2, e3) (i^Jx.tf. ^^^a ^y^(D, 

me 2{zm'i'^mt^hitixe 2 tw-n\^M^. ^h^cm 

[0 0 5 9]^ (1) (i. ::?^P:yi7te^iBe>^7k¥Ba;^ 

xtfUll (a) {3:^^tL57k¥iB/«1*{4yn >^^;te>P)- 
iEST'fi. me 2RUe 3^ fii^j mm^. ^-f^CD 
^\z:me 2(;i¥tT/e^§|55><^322e 3 ^ L 

TV^5a :ic7)2ocoi21(m] 1 1 (a) (c^$tt^<i:5{- 

f^. iae2. e 3^iiSgB«lfii^>-f©ftLft;65oTBS*^$ 

n^o— ^'HIll (b) Xfii23e 2 i:a22e 3 i:(i¥firX 
^^t^hme2^ e 3^ii5ia^fiWtbft^se>-r{-ifi^ 

G 
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e2. e 3 ^il^ifi^Ji. 7K¥iS^ffi{5-7^^a >;/>5^tS>ttia 

^rllll3 (a) (b) tC-^tt^'tt^i-o 5/i5^ti*J-iB 
e(^iZ2e3. e 4^ii^ia^i:. i72e 2. e3, e 4 >Sr 

[0 0 6 0] m^-f^ ypv^nrnw^i^w-mmm^t^h 
siMB^mici^SM Lfc^-g^. mmmmtm^x 5 

^^t>fe^o ■^^?:>0«J^lil 1 4{C^-ro HI 14 (a) (Ctj^ 

e 3Srii;5iB«(i{Ffttft755?j-r(^Sa«^nSo L;5^LI1I 

14 (b) {c^^tL^ J: Sii:iB^ffifiz::7^c3:y^tS 

oTiB^^tL^o ^<07ta6iBa^«7!i^lix.'5i5Xtgi4;i,5fc 
5ci23e3s e 5 SriiSiBISi:. i22e 1 . e '3 . e 5 

[0 0 6 1] ±5$ Lfc^ ( 1 ) (i7k¥ia^»4:/u 
ffi»SBg^Sil:iB,^M{i::^^n2 y {7 ^m%m.\z.^'^'t 
-a-t^. BBllti«;65gIM$tt5'^Hg^4ofc5iBilS^^)*^^ 

[0 0 6 2] iS&tC^a:iB^ff{4:/'a :y ^ffi>?tiBe^*¥ 

[0 0 6 3] 
[^2] 



20 



'VkoH 



w(el.e3) + w(e3.e5)+ w(el.e3.e5) 
- w(e2.e3) — w(e3.e4) - w(e2.e3»e4) W 



[0 0 6 4] roOJhie^ (2) (iim 2T*^$^x/cl 5 
at) coiB^yN^-V(7)9 7k¥iB^M{4:/cJ :y^ffl>p)■ 
^Bm^^^i:iB^«{5:^^^ :y^ffi^iBS{::^M-r5#^c7) 

0 SI & L fciB^>'^ >5?->'^x^x^^tL'5 iB^^^" ^ - 

[0 0 6 5] V^^^:7c7)+^^^(Oa55>^:» 

w-r5ft!ico:^fe^ Lrm 1 1 <^ j^^/^^ i 5 i^^^^tt 

[0 0 6 6] f^4Bl 1 1 (c^$tt5 J: 5 /<c@3fJlt^Jx.fi|g| 

1 6{c^^tL6^^'Jtct)V^<o;^^#ft-r^^^^ ^^xtj^T^^ 

■^mil (a) (C^f iZ2e 3±{C^ y ^^;jt7/lx/<^;ii5# 

ffi-rSci: 5>:^ffi»6^iBM{c:/c2 ^i7 75>iBffi$ttTV^6M 

@^o-r-<T^co^.^T. iB«i®*s<^)tij)^?r^swt-sj5;^ 

[0 0 6 7] iB^ga^(7)&JM»7!i5*::fe<^®0f^ttffii-a 



m^mi 6^mm\.xmmi-^o mi 6^#rslt^(;d 

:7nr^'^:7 1 1 ofi, 7o(^):;^c2 -/^^^ 1 1 2. 11 

4. 116, 118. 120. 1 2 2:S:t/l 2 4Sr^^ 
l^>^i:i,y^^A. B. G. FXm^n.tL^^'s^t'fx^y^ 

C. D. E. oxm-^tifz-Wj^tx^^o 

[0 0 6 8] -fx2^y^A. B. G. F\Z.^ft>'r^W^X 
40 ti. :/u :y ^r«1(7)iaaiS^<i: «9 w (e2. e3) =0. 
w (e3. e 4) =0. w (e2. e3. e4) =4. 
w(el. e3)=0.w(e3. e5)=0.w(e 
1. e 3. e 5) =3T*fc5o t^oT^ (l) (Ct* 9 <h 
iB^ffi^ffJMSGv.oHfi 1 Xfo^o [Bl^fcya y^^M 

Xi^. y^y^mcD^m^^XOv^ (e2. e3) = 
0. w (e3. e4) =0. w (e2. eS. e4) = 
4. w (el. e3) =0. w (e3. e5) =0. w 

(el. e3- e 5) =-otfj:^. mmmmmmiG 

50 V toll 
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